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■pOOT-AND-MOUTH DISEASE is one of the most 

universal diseases of cattle, as well as one of 
the most difficult to suppress. Although essentially 
a disease of cattle, most other farm animals are 
susceptible in varying degrees. 

Although not so malignant as some other animal 
diseases, it nevertheless has been known to cause 
serious mortality, especially in young animals. Its 
worst menace, however, consists in its extreme con- 
tagiousness, so that when it makes its appearance 
anywhere it is liable to spread with great rapidity 
in all directions where there is any movement of 
livestock. Not only so, but the infection may be 
carried by persons, dogs, birds, etc., and by infected 
hay, straw, or other materials coming in contact 
with susceptible animals. It is evident, therefore, 
that only the most prompt and vigorous measures 
are of any value in eradicating it. 

In most European countries the disease has gained 
such a foothold that it has probably become a per- 
manent infection. 

The United States has suffered nine foot-and- 
mouth visitations, ranging in date from 1870 to 1929. 
Fortunately, after persistent efforts by the Govern- 
ment, the States, local authorities, and individual 
stockmen, each outbreak was entirely stamped out. 
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NATURE AND CHARACTERISTICS OF FOOT-AND-MOUTH DISEASE 

FOOT-AND-MOUTH DISEASE, also known as aphthous fever, 
epizootic aphtha, and eczema contagiosa, is an acute, highly com- 
municable disease chiefly confined to cloven-footed animals and char- 
acterized by an eruption of vesicles or blisters on the mucous mem- 
brane of the mouth and on the skin between the toes and above the 
hoofs. The vesicles rupture, forming erosions and ulcerations; there 
are also salivation, tenderness of the affected parts, loss of appetite, 
lameness, emaciation, and diminution in the quantity of milk secreted. 

Although the mortality from the disease is not generally so high as 
in the case of other infectious animal diseases, in some outbreaks 
the death rate has been very heavy, especially in young animals. 
Even when the mortality is low, the damaging effect of the disease on 
the affected animals is serious; and this, together with its ability to 
spread rapidly from animal to animal and from one community to 
another, places foot-and-mouth disease in the front rank of the dev- 
astating diseases. The disease has been known for centuries and has 
existed for long periods in many countries, despite the more or less 
vigorous methods used for its control. 

The tremendous ravages of foot-and-mouth disease are seen in the 
number and variety of the species attacked. Although it may be 
regarded as essentially a disease of cattle, hogs seem to be as easy 
a prey. Almost in the same grade of receptivity are goats and sheep. 
Next in order of susceptibility come the buffalo, American bison, 
camel, deer, chamois, llama, giraffe, and antelope. 

Horses have not been found to be susceptible to the disease. Al- 
though dogs, cats, and rabbits have been infected artificially they 
evidently do not contract the disease under natural conditions. Wild 
rats, on the other hand, have been found to be susceptible, and there 
are indications that rats may acquire infection under natural condi- 
tions. Poultry have not been found to be susceptible. 

Foot-and-mouth disease is transmissible to man, as has been shown 
definitely by several accidental laboratory infections and several other 
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well-substantiated cases. Investigators have come to believe, how- 
ever, that man is not readily susceptible. 

It is definitely recognized that foot-and-mouth disease is propa- 
gated by a specific virus and that every outbreak starts from some 
preexistmg outbreak. 

Experiments have shown that the virus will pass through standard 
germproof filters ; this indicates its minute size and the reason it has 
not been detected by the staining methods. The contagion may be 
found in the serum of the vesicles and vesicle coverings on the mouthy 
feet, and udder ; in the saliva, milk, and various secretions and excre- 
tions; also in the blood during the rise of temperature. 

A wide distribution of the virus and a rapid infection of a herd 
are the result. Animals may be infected directly by contact with 
diseased animals or indirectly from infected manure, hay, utensils, 
drinking troughs, railway cars, animal markets, barnyards, and pas- 
tures. Human beings may carry the virus on their shoes and cloth- 
ing and even on their hands when milking, since the udder is occa- 
sionally the seat of the eruption. It may also be carried by dogs, 
cats, rats, chickens, pigeons, and other birds. Milk in a raw state 
may also transmit the disease to animals fed with it. 

Infected animals even before they show any visible symptoms of 
the disease may eliminate virus from their bodies in large quantities, 
thus acting as an unsuspected source of spread of the disease. Foot- 
and-mouth disease may attack the same animal several times. Al- 
though an attack of the disease produces an immunity that may last 
for a long time, it has been found in recent years that there are at 
least three types of virus and while an animal after recovery from the 
disease produced by one type is immune to that type, it is readily 
infected with the other types of the virus. The period of incuba- 
tion — ^that is, the time elapsing between the exposure of an animal to 
infection «and the development of the disease in that animal — is vari- 
able, usually from 3 to 6 days. The disease, however, may appear in 
24 hours or, in exceptional cases, not for 18 days or even longer. 

LOSSES DUE TO FOOT-AND-MOUTH DISEASE 

The highly contagious character of foot-and-mouth disease and its 
rapid spread to practically all exposed, susceptible animals lead to 
heavy losses. 

The mortality from the disease may vary between wide limits. In 
the mild form of the disease the losses from death may be about 
3 percent of the affected animals. However, in the malignant type 
of the disease the mortality is greatly increased, and in the severe 
epizootics which visited Europe between 1918 and 1921, the mortality 
reached from 30 to 50 percent of the adult animals in some affected 
areas. 

In addition to the direct loss from deaths of animals from the dis- 
ease, a great loss is also sustained as a result of the animal having 
had the disease. As the disease progresses the animal, because of the 
pain and fever, loses weight rapidly, and in lactating animals there is 
a reduction in milk secretion. The udder often becomes inflamed and 
in many cases is ruined by the formation of abscesses. The value of 
many milking animals is permanently impaired. Inflammation of 
the feet may m many cases cause considerable difficulty, particularly 
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where secondary infections take place. The animals are permanently 
lamed in many cases and their value consequently impaired. Abor- 
tion is frequent with pregnant animals, and typical lesions have been 
observed in the newborn at birth. Altogether these lo^es may 
amount to from 20 to 30 percent of the value of the affected animals. 

There are also indirect losses of a commercial nature. Dairy farm- 
ers are put out of business for a time. Necessary quarantine restric- 
tions ^eatly interfere with the movement of livestock and such com- 
modities as hay, straw, hides, and farm produce. The business of the 
stockyards and slaughtering centers is greatly interfered with. 
Sometimes it is necessary to close stockyards for disinfection. The 
whole business of marketing, transporting, feeding, and slaughtering 
is interrupted and deranged. Losses of this character may reach 
enormous proportions. 

Evidence as to the monetary losses suffered by countries in which 
foot-and-mouth disease has become established may be gathered 
from the fact that the estimated direct loss to the livestock mdustry 
in Germany during the epizootics of 1920 and 1921 was about $119,- 
000,000. This sum does not include losses caused by disruption of 
business caused by quarantine restrictions. Again in Switzerland, for 
example, the losses from this epizootic from the period 1920-21 were 
reported to be about $70,000,000. These figures are especially signifi- 
cant in view of the fact that the number of susceptible animals in 
Switzerland at that time was less than one-fiftieth of the number in 
the United States and that the area of that country is less than half 
that of the State of Maine. The figures give some idea of the losses 
that the disease would cause in this country if it once became estab- 
lished. 

SYMPTOMS 

The virus first attacks such tissue as the lining membranes of the 
mouth, tongue, and digestive tract, as well as tissue between the 
toes and around the top of the hoof. A vesicle or blister forms at 
the site of entrance of the virus, which is followed in 24 to 48 hours 
by a rise in temperature and an invasion of the virus into the blood ; 
the virus is carried to distant parts of the body where it again at- 
tacks various tissues, causing blisters to form in the mouth, tongue 
(tig. 1), lips, and between the toes and around the coronet. 
The temperature usually drops at this stage of the disease, but 
the animal shows visible evidence of sickness. There is loss of ap- 
petite, a suppression of milk, depression, and evidence of lameness, 
which increases markedly in a tew days. The vesicles or blisters 
soon rupture, discharging a clear or somewhat cloudy fluid. At the 
site of the vesicles there remains a raw, eroded surface which may 
have jagged fra^ents of loose tissue attached to it (fig. 2). These, 
however, soon disappear after the rupture of the vesicles. In milk 
cows vesicles may also appear on the teats and udder (fi^. 3). 

The various lesions are extremely painful to the animal, and in 
cattle there is usually excessive salivation to such an extent that the 
saliva sometimes hangs in strings from the mouth. (See cover pa^e.) 
Many of the animals make a peculiar smacking sound with the lips. 
Complications caused by invasion of micro-organisms in the lesions 
follow in most cases. 
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The attack upon the feet of an animal is frequently manifested in 
all four feet at once, but one or more of the feet may entirely escape 
and remain unaffected throughout the course of the disease. The 




Figure 1. — Tongue from a cow that was badly infected with foot-and-mouth disease. The 
dark areas are vesicles that characterize the disease. The large one on the upper mar- 
gin is the eroded area left by a broken vesicle, the darker one at the left with a flap is 
a freshly broken vesicle* and the three light-colored ones at the right are newly formed 
and about ready to break. The dark area at the extreme right is a broken vesicle. 



ulceration of the tissue between the toes may extend to the ligaments 
of the fetlock or produce disease of the joint or bone. As the feet 
become sensitive and sore the animal lies down persistentlj, and it 
has been found that bedsores develop with amazing rapidity in all 




Figure 2.— Foot lesions of foot-and-mouth disease. Note the eroded tissue in the cleft of 

the hoof. 

such cases and wholly baffle all attempts at treatment until after the 
animal has regained its feet. 

The disease may attack some of the internal organs before it ap- 
pears on any of the external tissues. These cases are very likely to 
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prove quickly fatal. The animal dies from paralysis of the heart, due 
to formation of poisonous substances within the system, or it may 
sujffocate by reason of the action of these same poisons on the tissues 
of the lungs, or it may choke to death as a result of paralysis of the 
throat. 

In cases of serious affection of the udder the erosions will often be 
found located within the passages of the teats, resulting in a "caked" 
udder, and the same toxic poisoning which is the cause of death in 
the apoplectiform types just mentioned may arise from this source. 
In any event, the milk from such cases will be found dang^erous for 
use, causing, fatal diar- 
rhea in Buckling calves 
or young pigs and seri- 
ous illness in human 
consumers. 

Pregnant animals 
may abort. In pigs, 
sheep, and goats the 
lesions in the foot are 
most common, but 
both forms may be ob- 
served or only the 
mouth lesions. 

When the disease 
has become fully es- 
■tablished, it will be 
found that the dura- 
tion of the attack will 
vary greatly witK dif- 
ferent animals. From 
10 to 20 days are usually required for the recovery of the normal 
appetite and spirits in mild outbreaks, while the return to a full 
flow of milk, in the case of milk cows, is seldom witnessed before 
the arrival of the following season. 

In the malignant type of the disease it requires from three months 
to a year for an animal to recover. The mortality, as already stated, 
is usually low. The disease is more fatal in young animals that have 
been fed on infected milk, and produces death in from 60 to 80 per- 
cent of these cases as a result of gastroenteritis. 




Fig USE 3. — Blisters 



and scabs of foot-and-mouth disease 
on teats. 



DIAGNOSIS 



The diagnosis of foot-and-mouth disease is notj as a rule, difficult 
when the disease is known to exist in the vicinity. However, the 
far-reg,ching effect of the pronouncement of foot-and-mouth disease 
in this country makes the initial diagnosis of great importance. The 
prompt recognition of the disease is likewise of paramount im- 
portance in its effective control. The actual diagnosis of the disease 
when it first makes its appearance should, therefore, be left to the 
judgment of qualified persons, skilled in making observations and 
tests which distinguish this disease from vesicular stomatitis and 
other somewhat similar maladies. 
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It is the duty of livestock men to call the attention of State and 
Federal authorities immediately to animals suspected of having foot- 
and-mouth disease. 

The following conditions are grounds for suspecting the pres- 
ence of the disease: A combination of high fever, vesicular inflam- 
mation of the mouth, and hot, painful, swollen condition of the feet. 
These symptoms, when followed 24 to 48 hours later by the appear- 
ance of numerous blisters varying in size from that of a pea to that 
of a walnut on the udder and feet and in the mouth, should prevent 
any serious or long-continued error in the diagnosis. When the blis- 
ters have ruptured, however, and the resulting lesions have become 
contaminated by^ numerous secondary forms of micro-organisms, the 
correct recognition of the disease may be involved in considerable 
difficulty. Nevertheless in the inoculation of calves and horses there 
is a certain and final test. In 24 to 96 hours after inoculation the 
calves present the characteristic blisters, while the horses, in our 
experience, will remain unaflPected. Such inoculation, however, 
should be practiced only by officials who are properly authorized to 
deal with contagious diseases. 

METHODS OF ERADICATION 

The measures to be adopted to prevent the spread of the affection 
must take into consideration the highly infectious nature of the dis- 
ease, its ease of dissemination, and the ability of the virus to live 
outside of the body of an animal for long periods. Great care should 
therefore be observed in keeping healthy animals unexposed to the 
contagion. When an outbreak occurs in a community, the owner 
should make every effort to keep other animals from coming in con- 
tact with his diseased cattle. This especially applies to dogs, cats, 
goats, and poultry, which usually have access to the stables and barn- 
yards and m this way furnish excellent means for disseminating the 
infectious principle. He should be equally particular in prohibiting 
any person from entering his premises, especially an attendant or 
owner or other person in any way connected with livestock. Such a 
herd may be placed under quarantine, with an inspector appointed to 
keep the premises under constant surveillance. 

There are two generally recognized methods of combating foot- 
and-mouth disease: (1) The slaughter method, which is used in the 
United States, and (2) the quarantine procedure, which may at times 
involve some use of the slaughter method. 

The first or slaughter method has for its object the complete eradi- 
cation of the disease and consists of a rigid quarantine of infected 
premises, the slaughter of all infected and exposed animals in the 
shortest possible time, and the cleaning and disinfection , of the 
premises, including all buildings and runs used by infected animals. 
By using this method, as has been amply shown in the United States, 
the disease can be absolutely eradicated. 

The second, or quarantine method, consists in the main in the 
isolation and treatment of infected animals. That this method will 
not eradicate the disease in most instances is shown by its continued 
presence in countries where the plan is in use. 

In a country such as the United States that is free from foot-and- 
mouth disease and protected from it by geographical situation and 
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quarantine regulations, the slaughter method is the logical one to 
use when the disease makes its appearance. That this method is the 
most practical one for wiping out epizootics under the above condi- 
tions is recognized by all authorities on foot-and-mouth disease. 

The principle of the slaughter method is the prompt eradication 
of the disease before it can gain any foothold in the country. The 
success of this method depends on prompt action by the authorities 
with the full cooperation of the livestock industry and the public at 
large. The sooner all animals having the disease are discovered and 
slaughtered, the more quicklj the disease will be eradicated. As the 
disease is of such a highly mfectious nature, it is extremely impor- 
tant that all infected and exposed animals be destroyed and their car- 
casses buried or burned as quickly as possible so that all sources of 
infection are eliminated, as it is well-known that the affected animal 
itself is the chief source of the spread of the disease. This applies 
particularly to animals that are m the very earlj stages of the dis- 
ease. Vigorous cleaning, disinfection, quarantine, and inspection 
measures are also necessary adjuncts to the successful carrying out 
of the slaughter method. 

In countries where foot-and-mouth disease has gained a strong 
foothold as a result of the long period of activity of the virus, their 
geographical location, and their consequent inability to prevent the 
introduction of the disease, the slaughter method cannot be employed 
economically, and such countries are compelled to adopt the next- 
best means, namely, the quarantine method. Many countries of con- 
tinental Europe must rely on this method in their attempts to con- 
trol the disease. 

However, the quarantine method will not free a country of the 
infection, as is shown by the fact that the European countries have 
followed this procedure and still have the disease. 

The United States has demonstrated that the disease can be en- 
tirely eradicated by the slaughter method at a much less cost than 
the financial losses would be if the disease were allowed to become 
well-established. 

In Switzerland also the veterinary officials have, in recent years, 
demonstrated the practicability of the slaughter method, and they 
believe that it is the only efficient method of eradicating the perma- 
nent carriers and bringing about the final suppression of the disease. 
Representatives from that country who attended the Twelfth Inter- 
national Veterinary Congress, in 1934, recommended that the veteri- 
nary sanitary officials in every country favor the support of the prac- 
tice of slaughtering all animals in herds affected with foot-and- 
mouth disease. 

THE DISEASE IN OTHER COUNTRIES 

Foot-and-mouth disease has prevailed in Europe for a great many 
years and has occasioned tremendous economic losses there. 

An outbreak which appeared in Germany in 1888 increased steadily 
until 1892, when it diminished gradually for a few years, but the 
disease again reached great proportions m 1899. Thereafter it con- 
tinued to a greater or less extent until in 1911 it attained a virulence 
previously unequaled, and approximately one out of seven of the sus- 
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ceptible animals was affected. The government attempted to control 
outbreaks by slaughter of infected herds, but the pestilence had 
gained too much headway and was too firmly established in various 
portions of the country for this method to succeed, and it had to be 
abandoned. In portions of Germany the farmers, realizing that the 
disease is inevitable, make haste to be done with it by exposing their 
stock deliberately to mild cases in the hope that this will result in an 
immediate mild attack and immunity for several years thereafter. 
Such immunity, however, is very uncertain. As soon as an animal's 
period of acquired immunity is over and favorable conditions present 
themselves, tne contagion breaks out with renewed virulence. 

Great Britain, Denmark, Sweden, and Norway, on account of 
their comparatively isolated positions, have been more successful 
in keeping out the disease. 

Great Britain has applied the combined quarantine and slaughter 
methods for many jears, and sometimes has adopted measures which 
were even more stringent than any that have been used in the United 
States. A British official (Cope) asserted in 1899 that after his 
country's experience witL the disease it was — 

more dreaded by the farmers and stock raisers of Great Britain than cattle 
plague or pleuropneumonia, and they are now willing and ready to put up 
with any restrictions, of however drastic a character, considered necessary by 
the central department to stamp it out. 

For several years prior to 1910 Great Britain was practically free 
from the disease. Outbreaks occurred in every year from 1910 to 
1916, however, and after freedom in 1917 there was a recurrence in 
1918. Since that time the disease has been almost constantly present 
in one part of the United Kingdom or another. The condition be- 
came serious in 1923 when there were 1,929 outbreaks in 43 counties 
and 128,785 animals were slaughtered in efforts at eradication. Also 
in 1924 there were 1,515 outbreaks and 88,850 animals slaughtered. 
There was slight improvement during subsequent years. Outbreaks, 
however, contmued annually, among the worst being in 1926, 1931, 
and 1937-38. 

In June 1931 the disease appeared in England in an extremely 
serious outbreak and threatened to sweep the whole country. Prompt 
and energetic steps taken by the British Veterinary Service, however, 
proved effective in limiting the extension of the infection, which 
had quickly invaded England and Scotland, countries that for 
several years had enjoyed freedom from the disease. Previous out- 
breaks in Scotland since 1908 had occurred in 1922, 1923, 1924, and 
1926. In the last -mentioned year the disease was apparently found 
in the carcasses of pigs imported from continental Europe. 

In 1922 and 1923 the disease appeared on the Channel Islands, was 
promptly eradicated, but appeared again in 1938. 

Ireland (Northern Ireland and the Irish Free State) has expe- 
rienced visitations only at rare intervals, as in 1928 when there was 
an outbreak on the southeastern coast of the Irish Free State and in 
1931 when the disease appeared in Northern Ireland almost simulta- 
neously with outbreaks in England and Scotland. 

A British Government committee which was appointed in 1922 
to investigate the situation and make recommendations reported 
that — 
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in our view the principal causes which led to the outbreak becoming of such a 
widespread character were (a) the delay in reporting disease in the Initial 
case; (&) the contamination of railway loading docks, trucks, etc.; (c) the 
movement of animals after contact with infection in markets; (d) the rapid 
movement of animals, particularly steers, from market to market; (e) the delay 
in dealing with confirmed outbreaks of disease during the earlier stages of the 
outbreak ; and (/) the movement of persons, vehicles, etc., from premises whereon 
outbreaks had occurred. 

On the question of methods of combating outbreaks the committee 
reported: 

We are in agreement with the majority of witnesses who have stated their 
opinion that the policy of slaughter is the correct one and should be main- 
tained. 

In recent years the disease has been more or less prevalent in Bel- 
gium, Czechoslovakia, France, Germany, Netherlands, Italy, Union 
of Soviet Socialist Eepublics, Spain, and the Balkan countries. 
Switzerland, although subject to invasions, has been successful in 
recent years in accomplishing eradication of outbreaks by the use of 
the slaughter method. During the 1937-38 outbreak the disease ex- 
tended to all countries in central Europe except Hungary. 

There is less accurate information regarding Asia and Africa, but 
while Japan and many islands of the South I^acific are apparently 
free from the infection, it has been reported from India, Algeria, 
Tunisia, Morocco, E^pt, the Sudan, Nigeria, Khodesia, Bechuana- 
land, and other portions of Africa. In 1933 the disease was intro- 
duced into the Union of South Africa from the Bechuanaland Pro- 
tectorate but was successfully eradicated. In 1937 another outbreak 
occurred in the Union of South Africa. The disease is known to be 
prevalent in China, the Philippines, and various islands of the East 
Indies. It is doubtful whether any considerable part of the Orient 
is free from it. 

In South America the disease is reported as common in the prin- 
cipal livestock countries — Argentina, Brazil, Paraguay, and Uru- 
guay^ — and in all but two of the other countries of that continent. It 
appeared in Jamaica in the summer of 1922 and spread extensively 
over the island. It was not finally eradicated there until 1927. 

In North America, Canada has been free from the disease for 
many years. In 1926 there was an outbreak in the southeastern part 
of Mexico, which in December 1927, was officially declared to be 
eradicated. Since then Mexico and all countries of Central America 
have remained free from the disease. 

Australia and New Zealand have been fortunate in maintaining 
freedom from the disease for many years. 

MEASURES FOR THE CONTROL OF THE DISEASE IN EUROPE 

As already pointed out, in many countries of continental Europe, 
foot-and-mouth disease has gained a strong foothold. This has been 
the occasion for much research and special study in European coun- 
tries on methods of dealing with the disease. Germany, Belgium, 
Switzerland, Sweden, and the Netherlands have provisions in their 
laws for the slaughter of infected herds with compensation to the 
owner. These provisions can be put into effect whenever those in 
control believe that by so doing the extension of the disease can be 
prevented. 
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Reliance is placed principally, nowever, on a method of strict iso- 
lation and quarantine, althougn the slaughter method even in some 
of those countries is practiced at times, as for example, where an out- 
break starts in a new center and where conditions are favorable for 
stamping out the infection before it can spread. 

The regulations of the different European countries concerning 
control measures are nearly all alike since those responsible for the 
promulgation of these regulations are well acquainted with the facts 
regarding the disease. The application of these rules, however, as 
well as the vigor with which the regulations are enforced differs in 
various countries, depending on the extent of the disease, the geo- 
graphical location, and the economic conditions of the country. 

The regulations of the various countries require in general: (1) 
Mandatory reports of cases of foot-and-mouth disease (or suspected 
cases) by stock owners, veterinarians, and others to the local police 
or other authority; (2) quarantine of premises on which infected 
animals are found; (3) quarantine of a zone surrounding the infected 
farm; (4) restrictions on the movement of livestock and people in 
these zones, as well as on cattle products, feed, or other material 
capable of spreading the infection; (5) periodic disinfection on the 
infected farms; and (6) quarantine removal a certain number of 
days after the recovery or disposal of the last infected animal and 
after appropriate disinfection of the premises and the recovered ani- 
mals. Infected animals are made as comfortable as possible, and 
symptomatic and supportive treatment is administered. The use of 
a hyperimmune serum, as prepared in Germany, has been of some 
benefit in the treatment of the disease. If it is given early, the 
severity of the disease is decreased and the mortality reduced. It has 
little value when given in the later stages of the disease. The use 
of the serum, however, is limited since it protects animals from the 
disease for only a short period, 10 days to 2 weeks, and in some cases 
it affords little protection. Moreover, large doses must be used and 
since the serum is expensive, its use is usually limited to the more 
valuable animals. 

In some of the countries, m recent years, a system has been devel- 
oped whereby all the animals, in a herd where infection is found, 
are artificially inoculated with virulent virus and at the same time 
given an injection of hyperimmune serum. This has for its object 
the quick spread of the disease to all the susceptible animals (the 
serum reducing the effects of the disease) and thus reducing the 
quarantine period and the losses resulting from quarantine. In spite 
of these various measures, foot-and-mouth disease is ever present and 
continues to take heavy toll in a considerable number of countries. 

OUTBREAKS IN THE UNITED STATES 

Foot-and-mouth disease has appeared in the United States on sev- 
eral occasions— 1870, 1880, 1884, 1902, 1908, 1914, 1924 (twice), and 
1929. 

The first outbreak in 1870 was introduced by way of Canada, where 
the infection was brought by an importation of cattle from Scotland. 
It spread into the New England States and New York and appears 
to have been arrested within a few months. Its failure to spread more 
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extensively and its early disappearance has been ascribed to favor- 
able conditions, such as the movement of livestock from West to East, 
the limited trading at that period as compared with the present time, 
the restriction of traffic by winter weather, and the infreqiiency of 
travel which obtained at that time among people. 

About 1880 there were two or three lots of animals brought to the 
United States affected with the disease, but there was no extension 
from the animals originally affected. 

In 1884 there was a small outbreak at Portland, Maine, caused by 
imported cattle j and the disease spread to a few herds outside of the 
quarantine station. Owing to the small number of animals affected 
and the limited area of territory covered by the disease, it was easily 
brought under control. 

It will be observed that in all these early outbreaks the contagion 
was introduced with imported animals. Since the development of a 
stringent system of inspection and quarantine of imported livestock 
no instance of that kind has occurred. On subsequent occasions the 
infection has evidently been brought in with contaminated products 
or materials and not by means of live animals. 

In November 1902 the disease was discovered in Massachusetts and 
Rhode Island. The earliest cases were traced to Chelsea, Mass., near 
the docks, and it was suspected for a time that the infection was 
brought in with foreign shipping, by some such means as hay, straw, 
halters, ropes, hides, hair, wool, etc. 

This outbreak involved. Massachusetts, New Hampshire, Vermont, 
and Rhode Island. It was eradicated in about 6 months.^ 

The next appearance of foot-and-mouth disease was early in No- 
vember 1908, when it was observed in cattle near Danville, Pa. A 
Federal quarantine was issued November 12. The infection was 
traced back to the stockyards at East Buffalo, N. Y., and to Detroit, 
Mich. The disease appeared in the States of Michigan, New York, 
Pennsvlvania, and Maryland. A careful and thorough investigation 
made by the writer in cooperation with M. J. Rosenau, of the Public 
Health Service, demonstrated that the outbreak started from calves 
used to propagate vaccine virus at an establishment near Detroit, and 
that the source of the infection was contaminated Japanese vaccine 
virus.^ 

Vigorous measures of eradication similar to those employed in 
1902-3 were at once put into effect and the disease was stamped out in 
about 5 months. 

Another outbreak was discovered in the vicinity of Niles, Mich., 
in October 1914, after it had evidently been under way since August 
of that year. A campaign to check the spread of the disease and to 
stamp it out was immediately begun by the United States Department 
of Agriculture in cooperation with the State authorities. The first 
Federal quarantine was issued October 19, 1914. The outbreak turned 



1 A history of the outbreak of 1902-3 appears in the Nineteenth Annual Report of the 
Bureau of Animal Industry (for 1902), p. 391. 

«A report of this Investigation was published as Bureau of Animal Industry Circular 
147. A history of the 1908 outbreak was given in the Twenty-fifth Annual Report of the 
Bureau of Animal Industry (for that year), p. 379. It may be remarked that the impor- 
tation and the domestic manufacture of vaccines and other biological products are now 
under Government supervision, those intended for use in human medicine being looked 
after by the Public Health Service and those for veterinary use by the Bureau of Animal 
Industry. 



12 



FARMERSf BULLETIN 66G 



out to be the most serious and extensive ever known in this country, 
the last infection not being disposed of until May 1916. It spread 
into 22 States and the District of Columbia. The affected States 
were New Hampshire, Massachusetts, Rhode Island, Connecticut, 
New York, New Jersey, Pennsylvania, Delaware, Maryland, Virginia, 
West Virginia, Ohio, Michigan, Indiana, Kentucky, Wisconsin, Illi- 
nois, Minnesota, Iowa, Kansas, Montana, and Washington. The 
Middle Western and Eastern States were mostly affected. The chief 
sufferer was Illinois, more than one-third of the total losses having 
occurred there. The Union Stock Yards at Chicago became infected 
early and were a source of dissemination of the contagion in all 
directions. These yards and others found infected were closed tem- 
porarily and disinfected. The methods of eradication in general 
were the same as in the two preceding outbreaks, namely, quarantine, 
inspection, slaughter of diseased ana exposed animals, and disinfec- 
tion of premises. 

In round figures the total number of animals slaughtered in the 
outbreak was 172,000, comprising 77,000 cattle, 85,000 swine, and 
10,000 sheep, and including 114 goats and 9 deer. The appraised 
value of these animals was approximately $5,860,000, halt of this 
expense being borne by the Federal Government and half by the 
several States involved. Other expenses brought the total Govern- 
ment expenditures to about $4,600,000. Adding the quotas expended 
by the States, the entire cost of eradicating the outbreak amounted to 
about $9,000,000.^ 

In February 1924 foot-and-mouth disease was discovered in Cali- 
fornia, its first appearance having been noted in two herds of dairy 
cattle near Oakland. The source of the infection was unknown, but 
it is believed that it came from the Orient, as the disease was traced 
to hogs fed on garbage from ships. Eradication was promptly under- 
taken by Federal and State forces by methods followed m previous 
outbreaks. Some unusual difficulties were encountered in the spread 
of the disease to large range herds and flocks in rough, inaccessible, 
poorly fenced country and to deer in a national forest. The disease 
extended to 16 counties in California, and was eradicated in 10 
months. There was some recurrence of the disease, however, during 
the next year, and the last cases were disposed of by June 10, 1925. 

Before the California outbreak had been suppressed the disease 
also appeared in Texas late in September 1924 in a herd of Zebu 
cattle south of Houston. Investigation showed that the infection 
probably entered through a port on the Gulf of Mexico, there being 
no apparent connection with the outbreak in California. The Texas 
outbreak, affecting two counties, was apparently suppressed within 
30 days by the usual vigorous measures, but nearly a year later, in 
July 1925, the disease reappeared on the same premises where it had 
first been found. Eradication was completed in. October. 

The animals slaughtered in eradicating the California and Texas 
outbreaks were as follows : In California, 58,791 cattle, 28,382 sheep, 
21,195 swine, 1,391 goats, and 22,214 deer, making a total of 131,973 
animals. In Texas, 29,323 cattle, 1,429 sheep, 821 swine, and 345 



8 A full report of this outbreak may be found in U. S. Department of Agriculture Circu- 
lar No. 325, Foot-and-Mouth Disease, with Special Reference to the Outbreak of 1914. 
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goats; total, 31,918 animals. The appraised value of animals and 
property destroyed in these outbreaks was more than $5,000,000.* 

The latest outbreak ^ occurred in southern California in 1929, under 
much the same conditions as the preceding California outbreak of 
1924. A positive diagnosis of foot-and-mouth disease was reported 
on January 18 from a large herd of garbage-fed swine near Wliittier, 
in Los Angeles County. The source of the infection was traced to 
garbage from a trading steamship which had recently docked at San 
Pedro after being supplied with fresh meat at a South American 
port. Federal and State quarantines were at once put into effect and 
the herd of swine was slaughtered and buried on January 19. 

On January 30 the infection broke out in a herd of cattle about 8 
miles distant from the original outbreak, and 3 days later another 
herd of cattle in the same vicinity as the second one was found to be 
affected. Rigorous search disclosed no further infection until on 
February 6 the disease again appeared miles to the south, and 
10 days later the infection was lound on another farm a few miles 
away. The 1929 outbreak was confined to the five premises men- 
tioned, but 28 additional contact herds were also destroyed as a pre- 
cautionary measure. Quarantine was removed from the affected area 
on March 18. 



ERADICATION MEASURES USED IN THE UNITED STATES 

The slaughter method of eradication, used in the. United States, 
includes the following points : Quarantine of premises where the out- 
break occurs ; disposal of infected and exposed animals bj^ slaughter 
and burial or burning; cleaning and disinfection of premises and all 
equipment; and testing the infectivity of the premises by restocking 
with susceptible animals. 

This work is actively undertaken by the Bureau of Animal Indus- 
try, United States Department of Agriculture, in cooperation with 
officials of the States in which the outbreak occurs. The expense of 
eradication has been shared by the Federal Government and the 
State. 

Because of the highly contagious character of the disease, strict 
quarantine regulations are put into effect as soon as foot-and-mouth 
disease is suspected. These restrictions are removed only when the 
disease has been determined to be other than foot-and-mouth disease 
or when there is reason to believe that the outbreak has been eradi- 
cated and that the virus no longer exists on the premises or in the 
locality. 

The necessity for effective quarantine measures is evident from the 
following facts: (1) Foot-and-mouth disease is most actively con- 
tagious m the early stage; (2) practically all cloven-footed animals 
are highly susceptible, and the greatest source of danger is removed 
by slaughter and proper disposal of the involved animals; (3) the 
virus of the disease may be carried by persons, dogs, birds, rabbits, etc., 
and by any object that may become contaminated with active virus ; 

/A complete report of this outbreak was published in U. S. Department of Agriculture 
Circular No. 400, Poot-and-Mouth Disease, with Special Reference to the Outbreaks in 
California, 1924, and Texas, 1924 and 1925. 

''An unusual disease in swine, resembling foot-and-mouth disease and tentatively diag- 
nosed as such, occurred in southern California in 1982. Subsequent developments how- 
ever, showed the malady to be vesicular exanthema. 
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and (4) there are conditions which may exist in the field under which 
the virus may remain active for 1 or 2 months and even longer. 
Cleaning and disinfection after the slaughter of infected animals are 
designed to remove the virus, but in spite of these precautions there is 
the possibility of some infection remaining. Hence assurance of com- 
plete removal of every vestige of infectious material cannot be given 
until test animals, introduced onto the premises, are found to remain 
healthy. Further restocking may then take place gradually but, as a 
safeguard, inspections are made at regular intervals. 

Until the disease has been brought under control, restrictions are 
placed on the movement of animals, animal byproducts, feed, and other 
materials which may carry the contagion. Unauthorized persons are 
forbidden access to quarantined premises, and the movements of em- 




FiGUHE 4. — Method of slaughtering and burying cattle. The trench Is deep enough to 
allow carcasses to be covered with at least 5 feet of dirt. Animals are led into the 
trench and there killed, usually by shooting. Hides are slashed to prevent anyone from 
exhuming carcasses in order to get the hlde^, and carcasses are cut open and covered 
with quicklime. 



ployees and other persons from quarantined premises are supervised. 
Promiscuous visiting of people in an area Avnere the disease exists is 
discouraged because, next to the infected animals, human beings are 
considered td be the most important factors in the spread of the disease. 
The close contact that farmers have with stock and the fact that the 
virus can be carried by persons, on their hands or clothing, emphasize 
the importance of strict quarantine measures to check the spread of 
the disease. 

DISPOSAL OF INFECTED AND EXPOSED ANIMALS BY SLAUGHTER AND BURIAL 

The object of the slaughter method is to remove, as soon as possible, 
the greatest source of active virus. Even though the disease spreads 
rapidly, involving practically all cloven-footed animals, it frequently 
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takes from 1 to several weeks before all susceptible animals in a herd 
have contracted the disease and in turn have passed through the highly 
infectious stage. During this entire period each animal or group of 




Figure 5. — Steps in destroying carcasses by incineration : Top, network of steel rails, 
forming a grill ; center, making preparations for burning carcasses ; bottom, incineration 
in progress. Wood and crude oil are the fuels commonly used. 

animals becomes a source of danger, in many instances even before 
any evidence of the disease is seen. 

It has been proved definitely not only that the fluid and coverings 
of the vesicles contain the infective agent in concentrated form, but also 



16 



farmers; bulletin 666 



that animals may discharge the virus in large quantities even before 
fever or other indication of the disease appears. These observations 
indicate the necessity for slaughtering and disposing of all animals 
in a group as soon as possible after the presence of foot-and-mouth 
disease has become established in a herd. Since the disease spreads 
rapidly, it is necessary also to destroy not only affected animals but also 
those that have been exposed to the infection (figs. 4 and 5). The 
carcasses of either infected or exposed animals should be totally de- 
stroyed by cremation or by burying them in a trench at least 6 feet 
deep and covering them with air-slacked lime before they are covered 
with earth. 

The slaughter method also disposes of possible carriers of the virus 
such as animals that might otherwise recover from the disease and 
carry or spread the infection to other animals. 




Figure 6. — Cleaning a stable in preparation for its disinfection. Thorougli cleaning is an 
essential first step in order tliat the disinfectants may be sure to reacli the germs or 
virus to be destroyed. 



CLEANING AND DISINFECTION 

The object of cleaning and disinfection is the destruction of the 
virus on infected premises. These procedures should be carried out 
in a very thorough manner. While in some instances the virus dies 
rather quickly outside the animal body, under certain conditions it 
may remain alive for considerable periods and be capable of produc- 
ing the infection. This applies particularly to fragments of freshly 
ruptured vesicles, which are especially rich in virus. When this 
material finds favorable conditions the virus may remain active for 
several months. 

In general the virus of foot-and-mouth disease can resist the influ- 
ence of cold more readily than that of heat. It is quickly destroyed 
by heat. For example, 140° F. (60° C) will destroy the virus in 
from 5 to 30 minutes. 
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Of the disinfectants, caustic soda, or common lye (containing 94 
to 96 percent of sodium hydroxide), in a solution of 1 to 2 percent 
is effective in destroying the virus of foot-and-mouth disease. The 
solution deteriorates when exposed to the air, but this objection may 
be overcome by the addition of hydrated lime. A suitable solution 
is made by dissolving 1% pounds of caustic soda (lye) and 6 pounds 
of hydrated lime in 10 gallons of water. 

Other suitable disinfectants are: Formalin (40-percent solution 
of formaldehyde) in 3-percent solution; a 3-percent solution of cre- 
sol compound, U. S. P., or accepted substitute therefor, containing 
at least 50 percent of cresylic acid; bichloride of mercury, 1 part 
to 1,000 parts of water ; and chloride of lime, U. S. P. strength (30 
percent of available chlorine), 1 pound to 3 gallons of water. 

It is of extreme importance that thorough cleaning be undertaken 
before disinfection is begun (fig. 6). Cracks or crevices are thor- 
oughly cleaned, and old boards, manure, and materials that inter- 
fere with proper cleaning are removed and disposed of in the manner 
prescribed. 

TESTING INFECTIVITY OF PREMISES AND RESTOCKING 

In order to determine that premises, after slaughter of the in- 
fected and exposed aniinals and other cleaning and disinfection, are 
free from the virus, the premises are tested by officials who place a 
few animals on them after 30 days from the date of completion of 
disinfection. Such restocking, however, is practicable only if no 
active infection is present in the locality. Frequent inspection of 
these animals is made, and if they remain healthy, further restock- 
ing mav be conducted gradually. As a further safeguard, inspec- 
tions of new stock are made at regular intervals. 
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